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Introduction

Typhoid fever is a tropical disease commonly encountered in 
countries with poor sanitation practices and a lack of access to 
pure water. This disease transmits mainly through the feco-oral 
route and is a major concern for morbidity among children in our 
country. Most of these cases are seen in outpatient departments 
and day-care settings, as they respond to oral antibiotics with rare  

 
complications. Furthermore, the irrational antibiotic prescription, 
especially in community settings, somehow decreased the inci-
dence of morbidity associated with typhoid fever without even 
searching for laboratory evidence of the infection. If not treated 
promptly, the infection complicates itself over the course of the 
disease, leading to hospital admission and, rarely, mortality. The 

Question: 

Recommendation of using high dose (HD) dexamethasone in complicated enteric fever in the paediatric population from evidence-based 
systematic review(s) or meta-analysis?

The ceiling dose of dexamethasone that would be prescribed in children, especially in adolescents. 

Findings: The standard recommendation of giving a high dose of dexamethasone in severe typhoid fever, especially when complicated by 
neurological findings, lacks any systematic review or meta-analysis.

Meaning: High-dose dexamethasone should be considered as adjunctive therapy in severe cases of typhoid fever in pediatric patients, after 
careful consideration of the benefits and risks.

Abstract

Importance and Objective: Severe typhoid fever can lead to neurological and systemic complications. This article reviews the evidence and 
rationale behind the recommendation of using dexamethasone, the maximum dose that can be given in such cases and compares the use of this 
high dose in other paediatric ailments.

Evidence Review: A literature review was done using PubMed with the keyword’s typhoid, enteric, dexamethasone, and paediatric. A few studies 
were also traced through the citation of recent papers, as they were not available in their original form in PubMed.

Findings: To date, no meta-analysis has proven the role of dexamethasone in complicated typhoid fever because of the lack of studies. Various 
studies have been conducted with their limitations to prove the efficacy of the regimen for severe typhoid fever. The recommendation is based on 
a single RCT, with its own limitations.

Conclusions and Relevance: No other study has supported this hypothesis. However, dexamethasone is still used as emergency rescue measure 
for patients with severe typhoid fever. This recommendation requires more robust support by incorporating trials enrolling large numbers of 
patients. 
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constellation of complications includes neurological manifesta-
tions, which are the most common, followed by gastrointestinal, 
haematological, bone and joint, respiratory, and cardiovascular 
manifestations [1]. Apart from timely and prompt administration 
of antibiotics, these complications can be abated conventionally 
by using steroids (usually I.V. HD dexamethasone) in very sick pa-
tients [2]. This article reviews the evidence and rationale behind 
the recommendation of using dexamethasone, the maximum dose 
that can be given in such cases and compares the use of this high 
dose in other paediatric ailments. The adverse effect of such a high 
dose of steroid for a very short period (<5 days) is debatable, as 
many adverse effects are not dose and duration-related. It is also 
to be noted that in cases of life-threatening situations, this dose of 
dexamethasone is imperative and given as a dire method, ignoring 
the adverse consequences. This is to bring to the kind attention of 
the pediatricians the dilemma of using very high doses of dexa-
methasone loading, especially in adolescents with a weight band 
of more than forty kilogram, without any background ceiling dose 
recommendations.

Methodology

A literature review was done using PubMed with the key-
words typhoid, enteric, dexamethasone, and paediatric. A few 
studies were also traced through the citation of recent papers, as 
they were not available in their original form in PubMed. Rarely 
few reviews on the use of dexamethasone in various paediatric 
ailments have also been traced.

Review of Literature 

Lewis and Page, 1949 (an animal-based study) [3] 

Adrenalectomized rats were induced with typhoid toxin, and 
cortisone showed protective effects against the toxin’s action.

Smadel and Jackson, 1951 (animal-based study) [4]

Investigating the anti-toxin action of cortisone and adreno-
corticotropic hormone (ACTH) in normal mice inoculated with 
lethal amounts of the toxins of rickettsiae and Salmonella typhosa 
showed no protective effect.

Smadel and Ley 1951 (Case Control Study) [5]

Combined therapy with cortisone and an antibiotic (chloram-
phenicol) was superior to chloramphenicol alone in adults suf-
fering from severe typhoid fever. Combined therapy resulted in 
a prompter clinical response than was previously observed with 
antibiotic treatment alone. Furthermore, patients (n=7) who re-
ceived 300mg of cortisone on the first day had earlier deferves-
cence of pyrexia as compared to patients who received 200mg of 
cortisone on the first day of treatment (mean febrile period of 15.5 
hours vs 50.2 hours).

Wisseman 1953 (Case Control Study) [6]

Studied adults (18 patients) with typhoid fever and divided 
the study population into five groups. Group 1 received an average 

total dose of 10.7 mg/kg/day, while groups 2nd to 5th received 
an average total dose of 8.1 to 6.4 mg/kg/day of cortisone. The 
study also showed an escape phenomenon from cortisone, which 
was elaborated as the reappearance of fever, headache, and other 
toxic manifestations within 18-72 hours of illness. It was postu-
lated that a given dose of cortisone may be less effective in con-
trolling the febrile-toxic state on the third day than on the first 
day of treatment, resulting in the escape phenomenon. Bacterae-
mia control was quick in typhoid fever treated with the combined 
regimen and was comparable in all respects to cases treated with 
chloramphenicol alone. However, the incidences of relapse and of 
complications did not appear to be influenced by the inclusion of 
cortisone in the therapeutic regimen.

Woodward 1954 (Case Series) [7]

A case series of seven patients, including children ages 5, 7, 
and 11, had severe typhoid fever treated with chloramphenicol 
and cortisone. The adult dose was 200-300mg on day 1, followed 
by 200mg on day 2, and 100mg on day 3. The five-year-old kid 
(weight: 32.65 kilogrammes) received 450 mg (approximately 
equivalent to 14 mg of dexamethasone) over the course of four 
days. The seven-year-old kid (weight: 24.94 kilogrammes) re-
ceived 300 mg (approximately equivalent to 10 mg of dexameth-
asone) over a similar course. The eleven-year-old kid (weight = 
40.82 kilogrammes) received 450 mg (approximately equivalent 
to 14 mg of dexamethasone) over the same duration. (Conversion 
source: clinicalc.com) In all patients, there was definite bedside 
improvement within 24 hours, including fever, encephalopathy, 
and shock, irrespective of the severity of the illness at the time 
of beginning treatment. The article also mentioned a pregnant 
female with typhoid fever who had a milder presentation than 
expected. This raised the possibility that the patient was already 
enjoying a high degree of adrenal stimulation because of pregnan-
cy and that this may have contributed to the mildness. However, 
the evidence lacked any laboratory confirmation. The researchers 
also concluded that the hormone produced symptomatic benefit 
for patients but did not show any antibacterial effect or hasten the 
disappearance of bacteria as seen through repeated cultures.

Woodward and Smadel, 1964 (Recommendations) [8]

A review article on the management of typhoid fever and its 
complications in adults concluded that steroids in enteric fever 
shorten the febrile stage, headache, and toxic signs. Cortisone, 200 
to 300 mg daily, or prednisolone, 40 to 60 mg daily, is given for 
no more than 3 days, which is the appropriate dosing recommen-
dation. These drugs were always to be administered along with 
chloramphenicol, and this combined therapy was indicated only 
for those patients with severe toxemia and pyrexia who might ex-
pire if the toxic febrile state is not brought under control prompt-
ly; it should not be used as a routine practice. The risk of intestinal 
hemorrhage due to steroids was also negated, as postulated in an 
older study [9]. Also, this steroid regimen should not be continued 
for more than three consecutive days.
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Hoffmann 1984 and Punjabi 1988 (RCT) [2,10]

A landmark randomised controlled double-blind trial com-
prising twenty-eight patients (11 out of the 28 patients studied 
were under the age of 14 years) with complications of typhoid 
fever were included in the study. The intervention group (20 pa-
tients) received an initial dose of 3 mg of dexamethasone per ki-
logram, followed by eight doses of 1 mg per kilogram every six 
hours for a total treatment duration of 48 hours, while 18 patients 
received a placebo. The 10 percent case fatality rate in the dexa 
group was significantly lower than the 55.6 percent in the pla-
cebo group (p = 0.003). Hence, dexa-supportive therapy led to a 
reduction in the 45.6% case fatality rate as compared to placebo. 
A subsequent study, from the same group, included 15 additional 
children with severe typhoid fever who received dexamethasone 
in a nonrandomized fashion. Among the paediatric age group, the 
overall case fatality rate was 9.5% vs. 35% for the dexamethasone 
and non-dexamethasone groups, respectively [10]. It is worth 
noting that six of the 18 survivors in the dexa group (33%) had 
non-Salmonella bacteremia during hospitalization. The postulat-
ed mechanism was thought to be the suppression of monoclines, 
arachidonic acid and its metabolites, and free oxygen species from 
stimulated macrophages due to endotoxin release from the bacte-
ria. This trial has been the basis for the standard recommendation 
of using dexamethasone in severe typhoid fever till date.

Rogerson, 1991 (RCT) [11]

Adult patients (n=41) with the case definition of severe ty-
phoid fever were put in an intervention group by being given 
hydrocortisone 100 mg (for the first 23 patients) or 400 mg (for 
all subsequent patients) intravenously or intramuscularly ev-
ery 6 hours for 12 doses. The data from the intervention group 
was compared with the hospital records of previously admitted 
patients with severe typhoid fever who did not receive any ste-

roids. The team concluded that hydrocortisone had no effect on 
mortality in severe typhoid fever. This was in contrast with the 
previous Indonesian study [2] which implied that dexamethasone, 
which is about 15 and 20 times higher than the two hydrocorti-
sone regimens, respectively, in glucocorticoid equivalents, de-
creased mortality. This incongruency led to the suggestion from 
the researchers to reduce the dosing of steroids from the previous 
recommendation made by Hoffman et al [2]. Also, it puts a ques-
tion mark on the validity of the results from the previous study.

Girgisl 1993 (Case Series) [12]

A case series of using dexamethasone in the treatment of en-
teric fever complicated by cerebellar involvement. First case was 
of a fourteen-year-old male treated with dexamethasone (8 mg/
dose) every 12 hours over 7 days, followed by tapering of the dose 
in the next week. Another similar case involved a 15-year-old pa-
tient who was given 12mg per dose of dexamethasone every 12 
hours, and another involved a 13-year-old girl treated with 8mg 
every 12 hours of dexamethasone. The reduction of cerebral ede-
ma due to steroids was thought to be the reason for improvement 
in these cases of cerebellar complications of enteric fever.

Trevett, 1994 (correspondence) [13]

The author contradicts the standard recommendation of using 
dexamethasone as a part of therapy for neurological complications 
of severe typhoid fever in adult patients. Quoting other studies 
from the adult population, he concluded that only a few patients 
were treated with steroids along with antibiotics. The time course 
of the complications was comparable with that of the patients who 
did not receive any steroids. Also, the author indicates that the 
clinical features were not suggestive of cerebral edema in these 
patients, which is at odds with the belief that the steroids in these 
cases reduce cerebral edema (Figure 1).

Figure 1: Timeline showing evolution of recommended high dose dexamethasone in complicated enteric fever.
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Khichi and Channer (2001) (Case Control Study) [14]

Eighty-four culture-proven children with typhoid fever were 
randomly distributed into 2 groups; the first group received only 
chloramphenicol, while the other group received dexamethasone 
and chloramphenicol combination therapy. The dose of dexameth-
asone was 3 mg/kg stat, followed by 1.5 mg/kg intravenously ev-
ery six hours. In the beginning, the time of defervescence was 52.5 
days versus only 24 hours in combination therapy. The steroid 
group reported a 100% response within 24 hours. Three cases 
(7.14%) relapsed with fever within 24 hours of the stoppage of 
steroid therapy, which was not an uncommon finding as reported 
previously (the escape phenomenon) in an initial study [14].

Hosoglu 2009 (Case report) [15]

The author reported the positive effect of dexamethasone in 
a 21-year-old patient presented with massive enteric bleeding in 
typhoid fever. The patient received dexamethasone at 3mg/kg/
day on the first day, followed by 2mg/kg/d, 1mg/kg/d and 0.5mg/
kg/d over subsequent days.

Chisti & Bardhan 2009 (Retrospective case-control 
study) [16]

Twenty-three patients with a mean age of 17.5±5.3 months 
met the inclusion criteria and were assessed retrospectively about 
the administration of high-dose dexamethasone in encephalopa-
thy associated with typhoid fever. Among the patients, 20 received 
steroids during their illness, while 3 patients received only antibi-
otics. The survivors were more likely to have received high-dose 
dexamethasone (100% vs. 0%, P < 0.001) and less likely to have 
hypoglycemia (6% vs. 67%, P = 0.045) versus patients who died.

Brosset 2016 (Case Report) [17]

The author reported a teenager with salmonella-induced sep-
tic shock and severe acute respiratory distress syndrome who 
started on high-dose dexamethasone at an initial dose of 3 mg/kg, 
followed by 1 mg/kg every 6 hours for a total of 48 hours. There 
was subsequent improvement, and the patient was weaned off 
from respiratory support and discharged later.

Laps 2020 (Case Report) [18]

It is a case report of a nine-year-old American male with a trav-
el history to India who was diagnosed with typhoid fever-associ-
ated encephalopathy and treated with high-dose dexamethasone 
therapy at 1mg/kg every 6 hourly for 48 hours. Overall clinical im-
provement was seen within 48 hours of initiating dexamethasone 
therapy. The patient was discharged with a normal neurological 
examination.

Result and Discussion

The standard recommendation of giving a high dose of dexa-

methasone in severe typhoid fever, especially when complicat-
ed by neurological findings, lacks any systematic review or me-
ta-analysis. The minimal randomised evidence from two trials [2] 
which was later disputed by another trial [11] in a tropical disease 
with a high incidence and a high rate of complications, is debat-
able. The trial by Hoffman et a. excluded the very high-risk ran-
domized patients who died within 6 h, even though the trial spe-
cifically aimed to study high-risk patients. Based on subsequent 
results from blood and bone marrow culture came out to be ty-
phoid fever these cases were excluded initially. In fact, 68 patients 
had been randomized in that trial, but only 38 were analyzed. 
For 2 of the 68 cases, it is not even stated which arm they were 
randomized to. For the other 66 patients, the death difference 
was not statistically significant (10 ⁄ 33 vs. 18 ⁄ 33, P =0.057). 
These data are over 25 years old, and this regimen has not been 
redemonstrated to be effective for adults or children in any recent 
or updated trials. The indication is also expanded in severe ARDS 
(COVID and non-COVID), septic shock, multisystem inflammatory 
syndrome, and other innumerable diseases where pulse therapy 
is the getaway for rapidly progressive inflammation. Adult studies 
in COVID with severe hypoxemia demonstrated that even 6mg/d 
sufficed to keep the patient without life support [19]. In children, 
there are reports showing recovery in multisystem inflammatory 
syndrome in children (MISC), the erstwhile pediatric inflammato-
ry multisystem syndrome in temporal association with COVID-19, 
with dexamethasone administered at 0.2 mg/kg/d [20]. A dose of 
27 mg/m2/d has been reported in a trial where dexamethasone 
was added to prevent chemotherapy induced nausea and vomiting 
in highly emetogenic therapies [21].

This high dose of dexamethasone has its own complications, 
even if it is given for a very short time (<5days). This includes hy-
perglycemia and neurobehavioral adverse effects [22]; the usual 
adverse effects like rash, hypersensitivity, and idiosyncratic reac-
tions are also reported. With the increasing incidence of obesity, 
especially among teenagers, it is relevant to discuss the maximum 
dose that can be given, even if the clinicians follow the standard 
recommendation. The evidence of using high dose dexamethasone 
misses this important clinical aspect encountered at bedside. It is 
a point of discussion among the clinicians when dexamethasone in 
the dosage of 120mg is prescribed to a 40-kilogram weight teen-
ager and 15 vials of dexamethasone are used (one vial of dexa-
methasone that is usually marketed contains 8mg of drug). In 
precedence, a retrospective review of lower-dose dexamethasone 
uses in severe typhoid fever showed no survival benefit, suggest-
ing that a strong anti-inflammatory effect provided at higher dos-
es is required [11]. If the usual mechanism postulated in treating 
the complication of typhoid fever involves inhibition of the acute 
inflammatory cascade, can this steroid regimen be used in other 
gram-negative sepsis or is this effect of dexamethasone is only lim-
ited to the toxin of Salmonella?
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Conclusion

Younger adults have greater neuropsychiatric morbidity 
during typhoid fever than older adults, which highlights the im-
portance of initiating corticosteroid treatment before patients de-
compensate [23] and delays in steroid administration may lead to 
increased mortality or relapse [24]. Hence, dexamethasone is not 
needed for most patients with typhoid fever but is still recommend-
ed for those who are delirious, obtunded, stuporous, comatose, or 
in shock, for whom this intervention may be lifesaving. Despite 
the limited data on safety and efficacy, high-dose dexamethasone 
should be considered as adjunctive therapy in severe cases of ty-
phoid fever in pediatric patients, after careful consideration of the 
benefits and risks. Many case reports describe the management of 
severe typhoid fever with the standard recommendation of using 
dexamethasone in encephalopathy. These cases have improved 
with dexamethasone administration. It is a challenge for future 
trials as the culture results are unknown at the time of random-
ization in a setting with life-threatening complications where ur-
gent intervention is sought. In an ideal condition, patient tailored 
treatment is needed, and evaluation of the baseline cortisol level is 
pre-emptive to guide dexamethasone-based therapy in these pa-
tients. Robust clinical trials with many participants are needed to 
further strengthen the recommendations.

Disclosure: A short summary of this review has been 
published in some correspondence.
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